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Abstract of the Disclosure 

A press felt for conveying a paper web through 

a press section of a paper machine and comprising a 

support fabric (1) formed of a yarn structure and a 

5 fibre bat layer (2) formed of fibres and needled to 

the support fabric at least on one side thereof. The 

support fabric and the fibre bat layer are filled with 

a filling material (3) from one surface of the felt to 

the other so that the felt has an air permeability of 
3 2 

10 less than 0.5 m of air/m of felt per minute under an 
air pressure of 100 Pa* The fibre fineness of the fibre 
bat is preferably at least 6 den. 

The felt formed by the fibre bat layer and the 
support fabric is preferably filled from the surface 

15 facing the paper with a rubber or resin emulsion so 

that the filled felt retains at least 45 % of its 
original thickness under a compressive pressure of 10 
MPa, in order to avoid blowing and rewetting at a 
conveying speed of up to 1000 m/min. 
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The present invention relates to a press felt 
for conveying a fibre web through a press section of a 
paper machine, said press felt comprising at least one 
needled fibre bat layer. 

Such a felt is used for conveying a fibre web 
through the press section of a paper machine in which 
the web is in contact with the press felt for a rela- 
tively long time. 

The use of a conventional felt as a press felt 
causes considerable blowing and rewetting problems 
because of the air and water carried by the felt. 

A conventional felt carries air in pores in the 
surface and inside the felt. As the felt is compressed 
in the nip, air is forced out of the felt and lifts the 
web off the felt while causing so-called blowing which 
stretches, wrinkles or breaks the web. The higher the 
speed of the paper machine is, the more air is carried 
by the felt into the press nip and the more complicated 
is the blowing problem. This often sets a limit to the 
speed or the compressive pressure of the paper machine. 

From Finnish patent application 773,981 published on 
July l, 1979 in the name of Tampereen Verkatehdas Oy, it is 
previously known to reduce the amount of air carried by 
a felt by subjecting the felt simultaneously to a heat- 
ing, compressing and tensioning action in order to 
smooth the surface of the felt. However, in practice 
it has been noted that such a smoothing of the felt 
surface is applied only to a surface layer which is 
rapidly worn off in the heavy wearing conditions which 
the fibres in the surface are subjected to as the felt 
passes through a hard nip. 

Neither does the coating of a conventional felt 
with plastics, rubber or any other kind of coating 
material solve the felt blowing problem. The various 
coating methods suffer from the disadvantage that the 
surface will be too smooth and compact. This hampers 
the loosening of the web from the felt because a very 
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smooth and compact surface has a strong adhesion. For 
example, a rubber belt is for this reason quite unsuit- 
able as a conveyor belt expressly because of the bad 
surface properties. 

It is previously known, for example, from the 
Finnish patent application 2848/74 published on 
April 3, 1975 in the name of Unifos Kemi Ab and 
granted under no. 614 to use in the surface of 
a felt relatively fine fibres and in the inner 
layers relatively coarse fibres. It is true that the 
surface of the felt in such a felt structure has 
smaller pores, which are advantageous because of the 
small amount of air carried by the pores, but the amount 
of air contained in the pores of the coarse fibre layers 
under the surface easily causes blowing problems as the 
felt is compressed in the nip and air is discharged 
from the felt. 

Rewetting is a problem which is nearly as 
significant as blowing. Because the felt and the web are 
adhered to each other for a relatively long time, the 
water in the felt may be transferred into the web if 
the surface capillaries in the felt are too large. The 
surface of a conventional press felt has such large 
pores and capillaries from which water is easily 
absorbed into the web having very small capillaries. 

In addition, the surface of a conventional 
press felt is to such an extent uneven that the web 
does not adhere thereto very firmly. This again may 
result in the fact that the web, instead of travelling 
along with the conveyor felt, travels along with 
another felt mainly intended for dewatering. 

In order to avoid the blowing and rewetting 
problem it has previously been suggested to entirely 
omit the felt from the press section of a paper machine. 
When no felt is used, the web will get into direct con- 
tact with the surface of the press roll. In such a case, 
the loosening of the web directly from the surface of 
the roll may cause problems due to the strong adhesion 
between the web and the smooth roll surface which damages 
the web at high speeds of the paper machine. 
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It is an object of the present invention to 
provide a press felt which permits the conveyance of 
the web to be dried for a longer time and at a high 
speed in contact with the felt through the press section 
of a paper machine without the press felt causing the 
above mentioned blowing, rewetting and adhesion problems. 
This object is achieved by means of a press felt accor- 
ding to the invention which is characterized in that the 
press felt is filled with a filling material from one 
surface of the felt to the other so as to be at least 
essentially completely air impermeable. 

According to one aspect of the invention there 
is provided a press felt for conveying a fibre web through 
a press section of a paper machine, said press felt com- 
prising at least one needled fibre bat layer having a 
resino'us or elastomeric air impermeable filling material 
filling pores of the bat between individual fibres thereof 
from one surface of the felt to an opposite smooth surface 
thereof adapted to contact the fibre web so that the press 
felt remains. slightly air permeable, wherein the felt in- 
cludes a sufficient quantity of filling material so that 

air permeability of the felt is less than approximately 

3 2 ' 

0.5 m of air/m of felt per minute under an air 

pressure of 100 Pa, 

According to another aspect of the invention 

there is provided a method of manufacturing a press felt 

for conveying a paper web through a press section of a 

paper machine, comprising the steps of needling a fibre 

bat layer to at least one side of a support fabric formed 

of a yarn structure and applying to the felt sufficient 

quantity of a resinous or elastomeric air impermeable 

filling material that penetrates to fill pores of the bat 

and support fabric between individual fibres thereof from 

one surface of the felt to the opposite surface thereof 

adapted to contact the paper web so that the press felt 

remains only slightly air permeable, wherein application 

of filling material to the felt is carried out from the 

surface of the felt facing the paper web, and including 

the further step that the surface of the filled felt 

facing the paper is ground so as to make it nappy. 
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The invention provides press felt which permits an 
increase of the speed of the paper machine press section 
to more than 1000 m/min without the felt causing any 
noteworthy problems. Nor has the loosening of the web 
from the felt caused any problems. 

The invention is based on the idea of filling 

the pores in the felt nearly completely throughout the 

felt while at the same time substantially reducing the 

compressibility of the felt. By a nearly complete 

filling of the felt is meant in this connection the 

filling of the felt with a filling material to such an 

extent that the air permeability of the felt is less 
3 2 

than 0.5 m /m • min when measured under an air pres- 
sure of 100 Pa. Because of the nearly complete filling 
of the pores in the felt it does not carry in its sur- 
face nor inside the felt any air which might cause a 
blowing phenomen. 

The air permeability of conventional press felts 
3 2 

is 7 to 27 m /m • min. Up to now it has been considered 

that when the air permeability of the felt is reduced to 
3 2 

less than 0.5 m/m • min the felt is clogged and must 
be removed from the paper machine. In the present 
invention it has been observed that the air permeability 
of the felt may well be less than 0.5 m 3 /m 2 • min and 
that such a felt operates well even as a dewatering 
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press felt if the felt in addition has been made as 
little compressible as possible by treating it with a 
filling material so that the fibre structure is sub- 
stantially entirely filled with filling material. It 
has been noted in experiments that the thickness of 
the felt under a compression of 14 MPa should prefer- 
ably be at least 45 % of the original thickness. In 
this way, it is possible to reduce the elastic movement 
of the felt which otherwise is considerable because a 
conventional felt is compressed to as much as one third 
of its original thickness. 

It is preferable to use for the felt very fine 
fibres throughout the felt, said fibres having a fine- 
ness of 6 den or finer. Thus, the pores in the felt will 
be relatively fine so that the felt can be filled with 
a reasonable amount of filling material. 

The invention also relates to a method of manu- 
facturing a press felt according to the invention which 
method is characterized by what is defined in claim 7. 

In the following, the invention will be described 
in more detail with reference to the accompanying 
drawing which is a cross-section of one preferred 
embodiment of a press felt according to the invention. 

The press felt illustrated in the drawing com- 
prises a support fabric 1 and fibre bat layers 2 needled 
on both sides of the support fabric as well as a filling 
material .3 filling the support fabric and the fibre bat 
layers from one surface to the other. 

The support fabric 1 provides the felt with high 
strength values both in the longitudinal and transverse 
direction. The support fabric is similar to those used 
as base fabrics in conventional needled paper machine 
felts. The support fabric can be woven of monofilament, 
multifilament or spun yarns. The yarn structure can be 
single- or raultilayered. 

The fibre bat layers 2 consist of fibres having 
a fineness of at least 6 den. The fibres may comprise 
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fibres known from the manufacture of conventional press 
felts. The layers 2 are produced by positioning super- 
imposed card layers on the support fabric and by faste- 
ning the card layers by needling to each other and to 
5 the support fabric. 

A resin emulsion 3 is used as the filling mate- 
rial 3. A suitable resin is e.g. acrylic resin or 
any of the following resins: epoxy, phenol, poly- 
vinyl acetate, styrene and butadiene resin or any 
10 other similar resin. A hard resin results in a felt 

which is very little compressible, while a softer resin 
somewhat increases the compressibility. A synthetic or 
natural rubber latex, polyurethane or a silicone 
elastomer may also be used as filling material. 

15 Example 1 

A conventional press felt having a wei^it of 
1200 g/m 2 was manufactured. Polyamide fibres having a 
fineness of 6 den were used in the fibre bat layer. 

The press felt so obtained was calendered and 

20 filled with resin by applying on the side opposite the 
paper side of the felt by means of a roll a resin emul- 
sion which entirely penetrated the felt. The applica- 
tion of the resin emulsion was continued until the air 
permeability of the felt had been reduced to less than 

25 0.5 m 3 /m 2 ■ min when measured under an air pressure of 
100 Pa. The following values were measured for the 
press felt: 

3 2 

Air permeability, pressure = 100 Pa 0.45 m /m -min 
Original thickness 1.5 mm 

30 Thickness under compression, 

pressure = 14 MPa 1 .07 mm 

Remaining of original thickness 45 % 
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Original density 0-50 g/cm 

Density under compression 

pressure = 14 MPa 9/ cm 



3 



3 
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The felt operated faultlessly as a press felt 
in a paper machine press at a speed of more than 
1000 m/min. 

Example 2 

A conventional press felt having a weight of 
2 

1980 g/m was manufactured. Polyamide fibres having 

a fineness of 3.5 den were used in the fibre bat layer. 

The press felt so obtained was calendered and 

filled with resin according to Example 1 until the air 

3 2 

permeability was less than 0.3 m /m * min. The follo- 
wing values were measured for the press felt: 



3 2 

Air permeability, pressure = 100 Pa 0.2 m /m *min 
Original thickness 2.14 mm 

Thickness under compression, 
pressure = 14 MPa 1.68 mm 

Remaining of original thickness 56 % 

Original density 0.66 g/cm 3 

Density under compression, 

pressure =14 MPa 1.2 9 g/cm 3 



The felt operated faultlessly in a press 
according to Example 1 . 

The drawing and the related description are only 
intended to illustrate the idea of the invention. In 
its details, the felt according to the invention and 
the method of manufacturing said felt may vary within 
the scope of the claims. Thus, it is possible to manu- 
facture the felt without any support fabric, in which 
case the fibre bat layer 2 is made of superimposed non- 
woven fibre layers which are needled to each other to 
form a layer which withstands the strains of the filler 
treatment without any support fabric. Alternatively, 
the support fabric can be made of yarns which can be 
dissolved, for example, with hot water before the 
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filler treatment. Suitable yarn raw materials are 
alginate and polyvinyl alcohol. In this way, a press 
felt is obtained which, in use leaves no markings in 
the paper web. However, a support fabric permits making 
of the fibre bat layer as a continuous process from 
card layers. 
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